A spectrophotometric study of the binding of Cu(II) ions to ATP.
The interaction of copper(II) with adenosine triphosphate (ATP) has been studied as a function of pH in the range pH 3-12. Our approach is the study of the effect of binding both on the ATP ultraviolet absorption spectrum and on the optical d-d transition of copper ions. The results show that Cu(II)-ATP complexes exist in a variety of forms in equilibrium, the percentage of each species varying according to the state of ionization of the intrinsic adenine, phosphate and ribose groups. These results also show a close correlation between the rate of dephosphorylation of ATP in the presence of Cu(II) ions and Cu(II) bonding to the adenine of ATP, thus supporting the hypothesis that the metal-ion/nucleic-base interactions are crucial for the observation of a metal-ion promoted dephosphorylation of ATP (D.H. Buisson and H. Sigel, Biochim. Biophys. Acta 343 (1974) 45).